Generation of mononucleate cells from post-mitotic myotubes proceeds in the absence of cell cycle progression.
The remarkable regenerative ability of adult urodele amphibians depends in part of the plasticity of differentiated cells at the site of injury. Limb regeneration proceeds by formation of a mesenchymal growth zone or blastema under the wound epidermis at the end of the stump. Previous work has shown that when cultured post-mitotic newt myotubes are introduced into the blastema, they re-enter the cell cycle and undergo conversion to mononucleate cells which divide and contribute to the regenerate [11, 13]. In order to investigate the interdependence of these two aspects of plasticity, we have blocked cell cycle progression of the myotubes either by X-irradiation or by transfection of the CDK4/6 inhibitor p16. In each case, the efficacy of the block was evaluated in culture after activation of S phase re-entry by serum stimulation. The experimental myotubes were implanted into limb blastemas along with a differentially labelled control population of myotubes containing an equivalent number of nuclei. X-irradiated myotubes gave rise to mononucleate cells in the limb blastema, and the progeny were blocked in respect of S phase entry. Comparable results were obtained with the p16-expressing myotubes. We conclude that progression through S or M phase is not required for generation of mononucleate cells and suggest that such cells may arise by budding from the muscle syncytium.